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4
Main concepts
A general description of location services and the service requirements is given in the specification 3G TS 22.071 [4].

By measuring radio signals the capability to determine the geographic location of the user equipment (UE) shall be provided. The location information may be requested by and reported to a client (application) associated with the UE, or by a client within or attached to the Core Network. The location information may also be utilised internally by UTRAN, for example, for location assisted handover or to support other features such as home location billing. The location information shall be reported in standard formats, such as those for cell based or geographical co-ordinates, together with the time-of-day and the estimated errors (uncertainty) of the location of the UE.

It shall be possible for the majority of the UE (active or idle) within a network to use the feature without compromising the radio transmission or signalling capabilities of the UTRAN.

The uncertainty of the location measurement shall be network design (implementation) dependent at the choice of the network operator. The uncertainty may vary between networks as well as from one area within a network to another. The uncertainty may be hundreds of metres in some areas and only a few metres in others. In the event that the location measurement is also a UE assisted process, the uncertainty may also depend on the capabilities of the UE. In some jurisdictions, there is a regulatory requirement for location service accuracy that is part of an emergency service. Further details of the accuracy requirements can be found in [4].

The uncertainty of the location information is dependent on the method used, the location of the UE within the coverage area and the idle or active state of the UE. Several design options of the UTRAN system (e.g. size of cell, adaptive antenna technique, path loss estimation, timing accuracy, base station surveys) shall allow the network operator to choose a suitable and cost effective location service feature for their market.

There are many different possible uses for the location information. The location feature may be used internally by the UTRAN network (or attached networks), by value-added network services, by the UE itself or through the network, and by "third party" services. The feature may also be used by an emergency service (which may be mandated or "value-added"), but the location service is not exclusively for emergencies.

· The UTRAN is a new radio system design without a pre-existing deployment of UE operating according to the air interface. This freedom from legacy equipment enables the location service feature design to make use of appropriate techniques to provide the most accurate results. The technique must also be a cost-effective total solution, must allow evolution to meet evolving service requirements and be able to take advantage of advances in technology over the lifetime of UTRAN deployments.
4.1
Assumptions

As a basis for the operation of LCS in UTRAN the following assumptions apply:

-
in case an MS supports LCS, it shall support at least one of the locating method(s) specified in the present document;

-
the provision of the location service in UTRAN is optional through support of the specified method(s) in Node-B and the associated RNC;

-
LCS is applicable to any target UE whether or not the UE supports LCS, but with restrictions on choice of location method or notification of a location request to the UE user when LCS or individual location methods, respectively, are not supported by the UE;
-
RNC contains SMLC functionality and LCS information is transported between RNCs via the Iur interface;

-
LCS shall be applicable for both circuit switched and packet switched services;

-
the location information may be used for internal system operations to improve system performance;

-
there are different types of LMU, e.g. a standalone LMU and/or LMU integrated in Node B;

-
the location process shall include the option to accommodate several techniques of measurement and processing to ensure evolution to follow changing service requirements and to take advantage of advancing technology.

4.2
Location Services Categories

Generally there are four categories of usage of the location service:

-
the Commercial LCS (or Value Added Services);

-
the Internal LCS;

-
the Emergency LCS;

-
the Lawful Intercept LCS.

These location services categories are further defined in [1] and [4].
4.3
Locating Methods

The LCS feature utilises one or more location methods in order to determine the location of User Equipment (UE) or Mobile Stations. Locating the UE involves two main steps:

-
signal measurements; and

-
location estimate computation based on the measurements.

The signal measurements may be made by the UE, the Node B or a dedicated location measuring unit (LMU). The basic signals measured are typically the UTRA radio transmissions, however,  some methods may make use of other transmissions such as general radio navigation signals. 
In addition the location service should not be limited to a single method or measurement. That is, it should be capable of utilising other standard methods and measurements, as are available and appropriate, to meet the required service needs of the location service client. This additional information could consist of readily available UTRAN measurements such as RTT in FDD or Rx Timing deviation measurement and knowledge of the UE timing advance, in TDD.

The location estimate computation may be made in the UE or by a calculation function located in the UTRAN.

4.4
Standard LCS Methods

The standard LCS methods supported within UMTS are:


-
cell ID based method;

-
OTDOA method with network configurable idle periods (the idle period configurability is to be specified in the specification); and

-
network assisted GPS methods.

NOTE:
GPS based solutions are being standardised in T1P1; it is intended that the UTRAN navigational assisted solution will be synergistic with the work in T1P1.

4.4.1
Cell ID Based Method

In the cell ID based (i.e. cell coverage) method the location of an UE is estimated with the knowledge of its serving node-B. The information about the serving node-B and cell may be obtained by paging, locating area update, cell update, URA update, or routing area update.

The cell coverage based location information can be indicated as the Cell Identity of the used cell, the Service area identity or as the geographical co-ordinates of a location related to the serving cell. The location information shall include a QoS estimate (e.g. regarding achieved accuracy).

When geographical co-ordinates are used as the location information, the estimated location of the UE can be a fixed geographical location within the serving cell (e.g. location of the serving node-B), the geographical centre of the serving cell coverage area, or some other fixed location within the cell coverage area. The geographical location can also be obtained by combining information on the cell specific fixed geographical location with some other available information, such as the signal Round Trip Time (RTT).

The operation of the cell ID based location method is described in clause 8.

4.4.2
OTDOA-IPDL Method with network configurable idle periods

This method involves measurements made by the UE and LMU of the UTRA frame timing (e.g. SFN-SFN observed time difference). These measures are then sent to a Position Calculation Function (PCF) in the Serving RNC where the location of the UE is calculated.

Optionally, a PCF may be included in the UE, in which case the calculation of the location from the measurements may alternatively be performed in the UE.

The detailed description of the OTDOA-IPDL location method and its operation are described in clause 9.

4.4.3
Network Assisted GPS Methods

These methods make use of UEs which are equipped with radio receivers capable of receiving signals from the Global Positioning System (GPS).

The operation of the network assisted GPS methods is described in clause 10.
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